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571 ABSTRACT

A gear pump or motor and a thrust plate therefor are
provided having a case, a pair of rotary gears In said
case, said gears having axial stub shafts journaled in said
case, a unitary thrust plate for the corresponding ends
of the pair of rotary gears adapted to lie between the
case and the ends of the gears, said thrust plate bemg of
a metal softer than the gears and having a front face
adapted to abut the gear ends and a rear face abutting
the case, a pair of spaced openings extending through
said plate to receive the gear stub shafts, a pair of annu-
lar grooves in the rear face spaced from and surround-
ing each of said openings, a groove in the rear face
connecting said annular grooves at their closest ponts,
at least one groove in the rear face extending radially
from each annular groove to the periphery of the body
generally opposite the groove connecting the annular
grooves defining at least two substantially identical
areas on opposite sides of the body, a generally U-
shaped elastomer gasket having the contour of the com-
bined grooves on the rear face of the body and fitting
into said grooves with the opening of the U-shaped
gasket opening downwardly in the groove and resilient
means acting on said gasket normally to urge it partially
out of said grooves into sealing contact with the case.

22 Claims, 6 Drawing Figures
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ROTARY PUMPS AND MOTORS AND THRUST
PLATES THEREFOR

This invention relates to rotary pumps and motors
and thrust plates threrefor and particularly to a thrust
plate which provides a combined mechanical and hy-
draulic seal between the inlet and outlet sides of a gear
pump or motor. |

Gear pumps and motors have been used for many
years to transmit power hydraulically from one point to
another. As the pressure requirements for pumps and
motors has increased over the years so also have the
problems associated with wear and leakage, particularly
around the gear ends. Gne of the major problems associ-
ated with such thrust plates has been the provision of
sufficient sealing pressure between the thrust plate and
the gear ends without providing excessive pressurce
which would result in excessive thrust plate wear. One
method of providing a controlled pressure, balanced
against the pressure within the pump or motor is to
pressurize the thrust plate with the pressures of the
pump or motor so that the pressure behind the plate 1s
substantially the same as the pressure at its face. Such a
system is disclosed in Kane U.S. Pat. No. 2,714,856.
Unfortunately, however, there are many problems asso-
ciated with forming and sealing the necessary pressure
pockets on the reverse side of the thrust plate.

I have discovered a thrust plate structure and sealing
arrangement which will satisfactorily isolate and seal
the necessary pressure pockets of a thrust plate to pro-
vide minimal wear and maximum sealing efficiency.

I provide in a rotary gear pump or motor having a
case, a pair of rotary gears in said case, said gears having
axial stub shafts in the case, the improvement compris-
ing a unitary thrust plate for the corresponding ends of
the pair of rotary gears adapted to lie between the case
and the ends of the gears comprising a metal body of
- metal softer than the gears having a front face adapted
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{o abut the gear ends and a rear face abutting the case, 40

a pair of spaced openings extending through the body to
receive the gear stub shafts, an annular groove in the
rear face spaced from and surrounding each of the
openings, a groove on the rear face in the space between

the openings connecting the annular grooves, at least 45

one groove on the rear face extending from each annu-
lar groove to the periphery of the body defining at least
two substantially identical areas on opposite side of the
body, a generally U-shaped elastomer gasket having the
contour of the combined grooves on the rear face of the
body fitting into said grooves with the opening of the U
downwardly in the groove and resilient means acting
on said gasket normally to urge it partially out of said
grooves. Preferably the body is in a generally figure 3
shape having a groove connecting the two annular
grooves at the waist of the eight and a pair of grooves
extending from the annular grooves to the periphery of
the figure 8 body at the top and bottom of the figure 8
and forming with the gasket four isolated pressure
pockets. 1 preferably provide a passage through the
neck of the figure 8 body communicating from the
periphery to the groove connecting the annular
grooves, said passage carrying high pressure fluid from
the pump to the interior of the groove beneath the gas-
ket to pressurize the gasket at the maximum pressure in
the pump and thereby seal the area between the body
and the case to form pressure pockets behind the body.
The resilient means acting on the gasket may be an
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elastomer O-ring structure or it may be simply long side
arms on the U-shaped gasket which hold the gasket
normally above the surface of the body.

In the foregoing general statement 1 have set out
certain objects, purposes and advaniages of my inven-
tion. Other objects, purposes and advantages of this
invention will be apparent from a consideration of the
following description and the accompanying drawings
in which:

FIG. 1 is a partial section through a gear pump show-
ing the thrust plate in position;

FIG. 2 is a plan view of a thrust plate assembly ac-
cording {o this invention;

FI1G. 3 is a section on the line 111111 of FIG. 2; and

FIG. 4 is a section through a second embodiment of
thrust plate assembly according to this invention;

FIG. 5 is a plan view of a second embodiment of
thrust plate according to the invention;

FIG. 6 is a section on the line VI—VI of FIG. 2.

Referring to the drawings I have illustrated a rotary
gear pump housing 10 having a pair of meshing gear
impellers 11 and 12 between a pair of end thrust plates
13 and 14 with a central casing member 15 enclosing the
outer periphery of the impellers and plates. The thrust
plates 13 and 14 and casing member 13 are enclosed
between a pair of end bells 16 and 17 held together by
bolts 18 extending through the end bells and central
casing member to hold them in tightly sealed relation
around the impellers. The end thrust plates 13 and 14
are identical and will be described as thrust plate 13.
The plate 13 is generally in the form of a figure 8 having
a pair of openings 20 and 21 through which the stub
shafts 22 and 23 of the impellers 11 and 12 extend. The
front face of plate 13 is provided with a flat surface 24
fitting closely against the adjacent impeller ends. The
rear face of plate 13 is a flat surface 25 having annular
grooves 26 and 27 surrounding each of openings 24 and
25 and spaced radially uniformly away from each such
opening. The grooves 26 and 27 are connected by 2
groove 28 across the neck 29 of the plate 13 and extend-
ing radially from each groove 26 and 27. Two radial
spaced grooves 30 and 31 extend outwardly from each
of said grooves 26 and 27 to the periphery of plate 13,
generally opposite groove 28. A generally U-shaped
rubber seal 32 having the configuration of all of the
grooves 26 through 31 is fitted in the grooves with the
open side down. Rubber O-rings 33 are placed under
the seal 32 within the U to hold the seal 32 normally
slightly above the surface 25 of the rear face of plate 13.
Preferably shallow grooves or passages 34 extend tra-
versely across neck 29 on both sides of groove 28 and
communicate from the outer periphery of neck 29 to
groove 28. In operation the O-rings 33 pressurize the
seal 32 against the inner face of end bell 16 forming four
pressure pockets 35, 36, 37 and 38 between the rear face
of thrust plate 13 and the adjoining face of the end bell
16. When the gears are rotated to build up pressure on
one side of the pump, fluid will go along one of the
passages 34 to groove 28 intermediate the top and bot-
tom of the V-shaped gasket, down between the U-
shaped gasket and groove and through beneath seal 32,
pressurizing the seal to the maximum pressure of the
pump. The edge of the U-shaped seal acts as a check
valve. At the same time fluid will enter pockets 35, 36,
37 and 38 from the adjoining gears, pressurizing each
pocket to the same pressure as the area with which the
pocket communicates. This will then pressurize the
thrust plate 13 against the ends of the gears uniformly
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over its whole area, since the pressures acting on the
front face and the rear face at each particular area will
be equal. As a result, the thrust plate will not wear
unequally and leakage from the high pressure side of the
pump to the low pressure side is minimized, if not elimi-

nated, making the pump more efficient and longer lived.
In the form illustrated in FIG. 4 the side walls of the

U-shaped seal 32" are extended so that they are longer
than the depth of grooves 26'-31" and thereby act to
hold the seal above the rear surface 2§ of thrust plate
13'. As a result the O-rings 33 are eliminated. Operation-
ally this embodiment is the same as that of FIGS. 1-3.

In FIG. 51 have illustrated a second embodiment of

this invention in which the thrust plates S0 are of the
same generally figure 8 form of plates 13 and 14. The
front face (not shown) 1s flat as in plates 13 and 14. The
rear face 1s a flat surface having semi-circular grooves
51 and 52 surrounding each opening 53 and 54 and
spaced radially uniformly away from each such open-
ings on the same side of the thrust plate grooves 51 and

32 are connected by a groove 55 across the neck 56 of

plate 50 and extending radially between grooves 51 and
52. Three spaced radial grooves 57, 58 and 39 extend
outwardly radially from grooves 31 and 52 generally
opposite groove 35. A generally U-shaped rubber seal
60 having the configuration of all of the grooves is fitted
in the grooves with the open side down. Rubber O-rings
are placed in the groove of the U-shaped seal to hold it
shghtly above the surface of the thrust plate, premsely
as 1n the embodiment of FIGS. 2-4.

While I have illustrated and described certain pres-
ently preferred practices and embodiments of my inven-
tion, it will be understood that this invention may be
otherwise embodied within the scope of the following
claims.

I claim:

1. In a rotary gear pump or motor having a case, a
pair of meshing rotary gears in said case, said gears
having axial stub shafts journaled in said case, the im-
provement comprising a unitary thrust plate for the
corresponding ends of the pair of rotary gears adapted
to lie between the case and the ends of the gears, said
thrust plate being of a metal softer than the gears and
having a front face adapted to abut the gear ends and a
rear face abutting the case, a pair of spaced openings
extending through said thrust plate to receive the gear
stub shafts, a pair of connected at least half annular
grooves 1n the rear face spaced from and surrounding
each of said openings at least on one side, a groove in
the rear face connecting said annular grooves at their
closest points, at least one groove in the rear face ex-
tending radially from each said annular groove to the
periphery of the body generally opposite the groove
connecting the at least half annular grooves defining at
least two substantially identical areas on opposite sides
of the body, a generally U-shaped elastomer gasket
having the contour of the combined grooves on the rear
face of the body and fitting sealingly into said grooves
with the opening of the U-shaped gasket opening down-
wardly in the groove resilient means normally urging
said gasket partially out of said grooves into sealing
contact with the case and fluid delivery means connect-
ing said groove in the rear face between said annular
grooves with said meshing gears intermediate the top
and bottom of the U-shaped gasket whereby high pres-
sure fluid passes along said fluid delivery means to said
groove intermediate the top and bottom of the U-
shaped gasket, down between the U-shaped gasket and
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groove and through beneath said gasket into the interior
thereof to pressurize the gasket to the maximum pres-
sure of the pump and said gasket acts as a check valve
between the groove and fluid delivery means.

2. In a rotary gear pump or motor as claimed in claim
1 wherein the pair of grooves are full annulus grooves
spaced equally around each opening. _

3. In a rotary gear pump or motor as claimed in claim
1 or 2, a pair of passages extending from the groove
connecting the annular grooves to the periphery of said
body adapted to deliver pressure fluid from the case to
said connecting groove.

4, In a rotary gear pump or motor as claimed in claim
1 or 2, a thrust plate body in the form of a figure 8.

5. In a rotary gear pump or motor as claimed in claim
1 or 2, the resilient means in the form of an elastomer
O-ring having the configuration of said combined
Zrooves.

6. In a rotary gear pump or motor as claimed in claim
1 or 2, wherein the resilient means are elongate side
arms on the U-shaped gasket holding the gasket nor-
mally above the surface of the body.

7. In a rotary gear pump or motor as claimed in claim
1 or 2, wherein the ends of the gasket at the periphery
of the thrust plate body are sealed.

8. In a rotary gear pump or motor as claimed in claim
7, a pair of passages extending from the groove connect-
ing the annular grooves to the periphery of said body
adapted to deliver pressure fluid from the case to said
connecting groove to pressurize the area beneath the
gasket.

9. A pressure plate for corresponding ends of a pair of
cooperating gears in a rotary gear pump or motor com-
prising a metal body in the general form of a pair of
joined rings arranged as a figure 8, having a front face
adapted to abut the gear ends and a rear face spaced
from and generally parallel to the front face, a pair of
openings through the rings to receive gear shafts, a pair
of at least half annular grooves in the rear face spaced
from and surrounding each of said openings at least on
one side, a groove in the rear face connecting said annu-
lar grooves at their closest points, at lease one groove in
the rear face extending radially from each at least half

annular groove to the periphery of the body generally -

opposite the groove connecting the annular grooves
defining at least two substantially identical areas on
opposite sides of the body, a generally U-shaped elasto-
mer gasket having the contour of the combined grooves
on the rear face of the body and fitting into said grooves
with the opening of the U-shaped gasket opening down-
wardly in the groove and, resilient means acting on said
gasket normally to urge it partially out of said grooves
into sealing contact with the case and fluid delivery
means extending across said plate transversly to said

groove connecting said annular grooves and intersect-

ing the same whereby high pressure fluid passes along
said fluid delivery means to said groove intermediate
the top and bottom of the U-shaped gasket, down be-
tween the U-shaped gasket and groove and through
beneath said gasket into the interior thereof the pressur-
ize the gasket to the maximum pressure of the pump and
said gasket acts as a check valve between the groove
and fluid delivery means.

10. A pressure plate as claimed in claim 9 wherein the
patr of grooves are full annulus grooves spaced equally
around each opening.

11. A pressure plate as claimed in claim 9 or 10 having
a pair of passages extending from the groove connect-
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ing the annular grooves to the periphery of said body
adapted to deliver pressure fluid from the gears to said
connecting groove.

12. A pressure plate as claimed in claim 9 or 16

wherein the resilient means is in the form of an elasto-
mer O-ring having the configuration of said combined
Zrooves.
" 13. A pressure plate as claimed in claim 9 or 10,
wherein the resilient means are clongate side arms on
the U-shaped gasket holding the gasket normally above
the surface of the body.

14. A pressure plate as claimed in claim 9 or 10
wherein the ends of the gasket at the periphery of the
thrust plate body are sealed.

15. A pressure plate as claimed in claim 14, wherein a
pair of passages extend from the groove connecting the
‘annular grooves to the periphery of said body adapted
to deliver pressure fluid from the gears to said connect-
ing groove to pressurize the area beneath the gasket.

16. A rotary gear pump or mofor comprising a case,
a pair of rotary gears in said case, said gears having axial
stub shafts journaled in said case, a unitary thrust plate
for the corresponding ends of the pair of rotary gears
adapted to lie between the case and the ends of the
gears, said thrust plate being of 2 metal softer than the
gears and having a front face adapted to abut the gear
ends and a rear face abutting the case, a pair of spaced
openings extending through said thrust plate to receive
the gear stub shafts, a pair of annular grooves mn the rear
face spaced from and surrounding each of said open-
ings, a groove in the rear face connecting said annular
grooves at their closes points, at least one groove in the
rear face extending radially from each annular groove
to the periphery of the body generally opposite the
groove connecting the annular grooves defining at least
two substantially identical areas on opposite sides of the
body, a generally U-shaped elastomer gasket having the
contour of the combined grooves on the rear face of the
body and fitting sealingly into- said grooves with the
opening of the U-shaped gasket opening downwardly in
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the groove resilient means normally urging said gasket
pariially out of said grooves mto sealing contact with
the case and fluid delivery means connecting said
groove in the rear face between said annular groove
with said meshing gears infermediate the top and bot-
tom of the U-shaped gasket whereby high pressure fluid
passes along said fluid delivery means to said groove
intermediate the top and bottom of the U-shaped gasket,
down between the U-shaped gasket and groove and
through beneath said gasket into the intertor thereot to
pressurize the gasket to the maximum pressure of the
pump and said gasket acts as a check valve between said
gasket and fluid delivery means.

17. A rotary gear pump or motor as claimed in claim
16 having a pair of passages extending from the groove
connecting the annular grooves to the periphery of said
body adapted to deliver pressure fluid from the case to
said conneciing groove. |

18. A rotary gear pump or mofor as claimed in claim
16 wherein the thrust plate is in the general form of a
figure 8. |

19. A rotary gear pump or motor as claimed in claim
16 wherein the resilient means is in the form of an elas-
tomer O-ring having the configuration of said combined
ETOOVES.

20. A rotary gear pump or motor as claimed in claim
16 wherein the resilient means are elongate side arms on
the U-shaped gasket holding the gasket normalily above

the surface of the body.
21. A rotary gear pump or motor as claimed in claim

- 16 wherein the ends of the gasket at the periphery of the
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thrust plate body are sealed.
22. A rotary gear pump or motor as claimed in claim

21 wherein a pair of passages extending from the groove

- connecting the annular grooves to the periphery of said
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body adapted to deliver pressure fluid from the case to
said connecting groove to pressurize the area beneath

the gasket.
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